Objective: To identify determinants of nutrition guidance practices of general practitioner-trainees (GPtrainees), to investigate whether these determinants differ from those found by experienced general practitioners; to reveal educational directions towards the development of computer-based instruction on nutrition. Design: Cross-sectional study by means of validated questionnaires. Subjects: All GP-trainees in training at the eight university departments for vocational training in the Netherlands in September, 1998 (n 985). Main outcome measures: Reliability of determinants of nutrition guidance practices was calculated by means of Crohnbach's alpha. The mechanism of action of determinants was identi®ed by means of linear structural relationship analysis (LISREL) using a model developed for GPs. Results: Crohnbach's alphas for factors ranged from 0.58 ± 0.90. The empirical GP-trainee-data ®tted with the corresponding GP-model on the mechanism of action. Conclusions: The same predisposing factors, driving forces and barriers as found with GPs were identi®ed with GP-trainees. Comparing the GP-and GP-trainee-models, only minor differences were found in the path coef®cients between factors. Lack of nutrition training and education proved to be of great in¯uence on the extent of nutrition information given. The GP-trainee-model will be of use in developing computer-based instruction on nutrition. It is expected that GPs may also bene®t from this instruction.
Introduction
General practitioners (GPs) are seen by patients as an important source of nutrition information (Hiddink et al, 1997a) . Lack of nutrition training and education among Dutch GPs has been assessed in previous investigations (Hiddink et al, 1995) . This lack not only forms a barrier perceived by GPs, but also acts as a barrier to the extent of nutrition education and information given by GPs (Hiddink et al, 1997b) . As has been stated by the Dutch Nutrition Foundation, nutrition topics are rarely found in the basic medical education curricula as well as in the curricula of the University Departments for Vocational Training in the Netherlands (van Binsbergen et al, 1997) . Experienced GPs in the ®eld of nutrition education are rarely found in the faculties of Dutch vocational training departments. Because the role of nutrition in health and disease is obvious, it is stated more frequently that nutrition training and education of GPs is necessary and should be present in the curriculum of vocational training.
Based on our initiative to change this situation, in April 1997 the NECTAR-study (Nutrition Education by Computerized Training And Research) was started at Maastricht University. The main objective of the NECTAR-study is to enhance the knowledge, skills and attitudes of Dutch GPtrainees in the ®eld of nutrition by means of computerbased instruction on nutrition (Kolasa & Miller, 1996; Cohen and Dacanay, 1992) . To achieve this, a computerbased instruction on nutrition has ®rst to be developed (the development phase of the NECTAR-study). Secondly, the effects of this instruction on nutrition will be assessed by means of a randomised controlled trial (the experiment phase of the NECTAR-study).
Before jumping to the construction of educational materials (the computer-based instruction), two investigations were performed in the development-phase of the NECTAR-study to gather basic educational information. A Delphi-procedure among Dutch GPs was carried out to determine the content of the computer-based instruction on nutrition (Delbecq et al, 1975) . This investigation will be reported on separately. The second investigation, a questionnaire conducted among all Dutch GP-trainees, is presented in this paper.
Objectives of the questionnaire study in the development phase of the NECTAR-study were:
to identify determinants of nutrition guidance practices of GP-trainees; to investigate whether these determinants differ from those found among experienced GPs.
We hypothesised that the GP-model of the mechanism of action of determinants (predisposing factors, driving forces and barriers) found in previous studies (Hiddink et al, 1997b) , would also apply to GP-trainees.
As the analysis of the questionnaire was expected to give direction towards the development of educational material (the computer-based instruction), we attempted to interpret this analysis from an educational point of view. Questions at the educational level are: Do GP-trainees wish for any form of nutrition education? What lessons can be learned from the identi®ed determinants of nutrition guidance practices of GP-trainees?
Methods
The study was designed as a cross-sectional study. The GPtrainee questionnaire was distributed among all GP-trainees (n 985) by the eight University Departments of Vocational Training in the Netherlands in September 1998. In this way the total population of GP-trainees (in all stages of their training) received the questionnaire, which was based on the Wageningen GPs Nutrition Practices Questionnaire. This GP-questionnaire has been used and validated in cross-sectional and longitudinal investigations to determine the determinants of nutrition guidance practices of Dutch GPs (Hiddink, 1996; Hiddink, 1999) .
To develop the GP-trainee questionnaire, the original GP-questionnaire was slightly modi®ed: terminology was adapted to suit GP-trainees and two questions were added. One question concerned general impediments to nutrition guidance practices, while another question focused on the curriculum of the vocational training course.
After the initial personal letter and questionnaire, a follow-up letter was distributed by the departments two weeks later. After another two weeks, GP-trainees were reminded by their GP-trainers (Dillman, 1978) . The questionnaire could be completed anonymously.
As a ®rst step in the analysis of the questionnaire, we computed determinants of nutrition guidance practices of GP-trainees by using items from the questionnaire as pointed out by Hiddink (1997b) and measured reliability of these factors. Secondly, we used LISREL model analysis as the analysis of choice (Hiddink et al, 1997b; Jo Èreskog & So Èrbom, 1989 ) to obtain a GP-trainee-model of the mechanism of action of these determinants (Green & Kreuter, 1991) . The same nutrition guidance practices as tested in the GP-study (`extent of nutrition education and information' and`noticing patients' overweight and guidance of treatment') were tested as dependent variables in this study (Hiddink et al, 1997b) . The variable`extent of nutrition education and information' was scored in one question on a 5-point Likert-type scale, ranging form`not at all' to`very intense'. The variable`noticing patients' overweight and guidance of treatment' was operationalised in six items (Crohnbach's alpha 0.59). One item addressed the percentage of patients in whom the GPtrainee notices their weight. Five items were about guidance of treatment: three concerning the discussion of problems related to overweight and two concerning the extent of the advice.
Statistics
Factors were de®ned as sums of items, as pointed out by Hiddink (1997b) , standardised for scale width. Crohnbach's alpha was used as an indication of reliability of computed factors. Skewed distributions were normalised by square root transformation. Correlations were studied using Pearson's correlation test.
To identify the mechanism of action of determinants of the dependent variables, LISREL path analysis was used (Program version 8.14). When the conditions of low residuals, all t-values of effects b 2, and an acceptable Q plot of all standardised residuals were ful®lled, the LISREL solution was accepted. Chi-square, P-value, and adjusted goodness of ®t index (AGFI) are presented to indicate the quality of the model.
Results

Response
Of all 985 GP-trainees, 575 responded to the questionnaire: 215 males and 353 females (7 did not ®ll in sex). Fourteen GP-trainees could not be reached for different reasons, so the net response rate was 59%. The responding GP-trainees were well distributed across the three years of the vocational training program, with a slight under-participation of second-year-trainees. The mean ( AE s.d.) age of the participants was 31 ( AE 3.5) y. The mean practice list of their GPtrainer was 2600. The GP-trainees saw 20 patients a day on average (range: 2 ± 40 patients). The mean consultationtime was 13 min (range: 8 ± 38 min).
The 575 respondents were well representative of the population of GP-trainees according to sex, age (related to the data received form the National Bureau for General Practice Vocational Training) and year of vocational training (data received from the vocational training departments). Because of the anonymous design of the questionnaire, it was impossible to contact non-responders. We therefore statistically computed trends in answering the questionnaire by correlating the GP-trainee-number (which re¯ects the moment of returning the questionnarie) with several questions and all factors derived from the questionnaire. With the exception of age (older GP-trainees were more likely to return the questionnaire at a later moment), no signi®cant trends were found in answers given.
Health promotion perception
Of the GP-trainees, 72% claimed to be interested in the contribution of diet to health and 26% said they werè neutral' in this respect. Dutch GP-trainees con®rmed that they saw the provision of nutrition information (76%) as a part of their task. However, they perceived their tasks in nutrition information to be more directed to secondary or tertiary prevention (87a96% positive answers) rather than to primary prevention (57% positive answers).
In a two-item question, GP-trainees were asked to score the importance of giving attention in the curriculum to general nutrition topics as well as to disease-related nutrition topics. The general nutrition topics were scored as important or very important by 75% of the GP-trainees; and 89% of the GP-trainees scored disease-related nutrition
The NECTAR-study HJS Maiburg et al topics as an important or very important part of the curriculum. When GP-trainees were asked to ®ll in information on their experiences in practice, they reported an incidence of once or twice a day of patients who have a complaint related to nutrition. The number of patients who received nutrition education or information from the GP-trainees was fewer than one a day on average.
Of GP-trainees, 76% reported that they regularly contact dieticians or refer patients to them.
Determinants of nutrition guidance practices: predisposing factors, driving forces and perceived barriers Table 1 shows the properties of determinants computed from the questionnaire. The fourteen determinants of nutrition guidance practices could be divided into predisposing factors, driving forces and perceived barriers. The four predisposing factors were revealed by the analysis of focus-group discussions and in-depth interviews with GPs in previous investigations (Hiddink, 1996) . Driving forces were derived from questions regarding attitudes towards speci®c nutrition topics and general task perception. Perceived barriers were constructed from questions concerning impediments to nutrition information and education in general and in the case of overweight in particular.
Of these 14 factors, six have a high Crohnbach's alpha ( b 0.70) and four have a moderate Crohnbach's alpha (0.58 ± 0.65). The other four factors are based on one question.
Nutrition guidance practices`Extent of nutrition education and information' and`Noticing patients' overweight and guidance of treatment' (dependent variables) In the Methods section we mention how the nutrition guidance practice`extent of nutrition education and information' was scored in the questionnaire. For analysing this practice as a dependent variable in a GP-trainee-model of determinants of nutrition guidance practices, 11 factors were used in the LISREL path analysis (Table 1) . These factors contain the same set of predisposing factors, driving forces and perceived barriers as the GP-model (Hiddink et al, 1997b) . The hypothesis that the GP-model for this dependent variable would also apply to GP-trainees could be con®rmed because the LISREL program provided a model with an excellent ®t. The empirical GP-traineedata ®t with the GP-model (Chi-square df 25 35.7 Pvalue 0.08); the AGFI 0.97. The percentage of explained variance in`extent of nutrition education and information' by the LISREL model is 25%.
To obtain the GP-trainee-model (Figure 1 ), the same set of predisposing factors, driving forces and perceived barriers were used as in the GP-model. Four main differences have been found in the mechanism of action of these factors (the path coef®cients), being: the predisposing factor`interest in the effect of nutrition on health and disease' only acts via driving forces; the predisposing factor`perception of own ability to in¯uence lifestyle and eating habits of patients with health problems' also acts via barriers; the predisposing factor`perception of own ability to give dietary advice in the treatment and prevention of coronary heart disease' has no direct effect on the dependent variable; the barriers`lack of time to treat overweight' and`lack of skills to treat overweight' also act via driving forces.
In Figure 2 the values of the highest path coef®cients in the GP-trainee-model are shown. It reveals that the predisposing factor`perception of own ability to give dietary advice in the treatment and prevention of coronary heart disease' and the barrier`lack of skills to treat overweight' ®rmly act through the barrier`lack of nutrition training and education'. The barrier`lack of nutrition training and education' stands out because of the value of the path coef®cient between this barrier and the outcome variable. This last value is obviously higher than the one found in the GP-study (Hiddink et al, 1997b) .
The operationalisation of the nutrition guidance practicè noticing patients' overweight and guidance of treatment' is mentioned in the Methods section. To analyse this practice as a dependent variable in a GP-trainee-model of determinants of nutrition guidance practices, 11 factors were used in the LISREL path analysis (Table 1) . These factors contain the same set of predisposing factors, driving forces and perceived barriers as in the corresponding GPmodel. The hypothesis that the GP-model for this dependent variable would also apply to GP-trainees could be con®rmed because the LISREL program provided a model with an excellent ®t. The empirical GP-trainee-data ®t with the GP-model (Chi-square df 21 26.1, P-value 0.20); the AGFI 0.98. The percentage of explained variance iǹ noticing patients' overweight and guidance of treatment' by the LISREL model is 15%.
To obtain the GP-trainee-model (Figure 3) , the same set of predisposing factors, driving forces and perceived barriers as with the GP-model were used. Attempts to build an even better model by inserting other factors in the The NECTAR-study HJS Maiburg et al GP-model did not work. The three main differences found in the mechanism of action of these factors, are: the predisposing factor`perception of own ability to in¯uence lifestyle and eating habits of patients with health problems' also acts via a barrier; the barrier`lack of skills to treat overweight' also acts on a driving force and, in addition, acts directly on the dependent variable.
Discussion
The determinants of nutrition guidance practices of GPtrainees were studied by means of a questionnaire which was distributed to all Dutch GP-trainees. The response rate of 59% can be called rather high (Hiddink et al, 1995) . One of the educational questions we wanted to be answered by the acquired data was: do GP-trainees actually wish for any form of nutrition education? The data on the interest of GP-trainees in the issue of in¯uence of nutrition on health in general, and those on the importance they attribute to nutrition topics in the curriculum of vocational training suppose that the answer must be positive. It is obvious that we must take into account socially desirable answers in completing a questionnaire, but this effect will be minimised by the anonymous design of the study. When the curriculum is seen currently to fail to contribute to nutrition education of GP-trainees, GP-trainees certainly seem to be aware of this de®ciency in the curriculum. As awareness is generally accepted as a ®rst step necessary for change in behaviour (Pathman et al, 1996) , this step seems to have been taken.
When we can assume a willingness of GP-trainees to pursue nutritional issues more rigorously in their practice, the next question is: what impedes them from doing so? What barriers do they encounter?
The reported incidence of patients who have complaints related to nutrition is low related to the incidence reported by GPs and the Dutch Nutrition Foundation (Hiddink et al, 1995; van Binsbergen et al, 1997) . This is presumably due to trainees' insuf®cient skills in identifying nutrition issues in many problems presented by patients. This lack is likely to impede nutrition education and information given by GP-trainees. From an educational point of view, it seems that it would be wise to insert the issue of the identi®cation of nutrition topics with patients in the computer-based instruction on nutrition to be developed.
Even when GP-trainees do identify nutritional issues in the complaints of their patients, they seem to be incapable of handling or unwilling to handle these issues, according to the high referral rate to dieticians as reported in the questionnaires.
Four barriers perceived by GP-trainees could be revealed by factor analysis (Table 1) . These perceived barriers were used in the LISREL analysis to see whether they also act as a barrier. With the exception of the perceived barrier`lack of patient motivation' all barriers did act as a barrier. Concerning the perceived barriers`lack of nutrition training' and`lack of skills to treat overweight', our expectations were con®rmed, because of the absence of nutrition topics in the curricula of both basic medical education and Dutch Vocational Training Departments. As GP-trainees have more opportunities to take their time with their patients, it was surprising that the barrier`lack of time to treat overweight' acts as a barrier. It supposes that GP-trainees experience nutrition education as timeconsuming. For the computer-based instruction to be The NECTAR-study HJS Maiburg et al S87 developed, this means that an easy-to-do strategy on nutritional matters should be used.
Like these barriers, the predisposing factors and driving forces revealed in previous studies among Dutch GPs (Hiddink et al, 1997b) are all retrieved in the NECTARstudy. Even more appealing is the fact that the mechanism of action of these GP-trainee-factors, determined by LISREL analysis, complies largely with the corresponding GP-model of both nutrition guidance practices, differences are small, compared with the total model. We inserted other factors in the GP-model in an attempt to enhance the ®t of the data, but this only worsened the ®t of the data in this way. We can therefore state that GP-trainees are very similar to experienced GPs as far as nutrition guidance is concerned.
Because of this relationship between GPs and GPtrainees, we conclude that computer-based instruction which affects the nutrition guidance practices of GP-trainees will also be bene®cial for experienced GPs.
What have we learned from the elaborated GP-traineemodel so far from which elements can be used in constructing the computer-based instruction on nutrition?
The outcome of the LISREL analysis primarily emphasises the need of nutrition training and education of GPtrainees, because`lack of nutrition training and education' acts as a major barrier to the extent of nutrition education and information given by GP-trainees.
Furthermore, it shows which factors will or can be in¯uenced by the computer-based instruction. In general, it is stated that the best possible outcome will be obtained by strengthening of predisposing factors and driving forces and minimising of barriers in the GP-trainee-model (Hiddink, 1996) . The strongest path coef®cients in the GPtrainee-model of the dependent variable`extent of nutrition education and information', concern the predisposing factor perception of own ability to give dietary advice in the treatment and prevention of coronary heart disease' and the barriers`lack of skills to treat overweight' and`lack of nutrition training and education'. This suggests that nutrition training and education of GP-trainees on the subjects hypercholesterolemia and obesity is of great importance. Adding these nutrition subjects to the content of the computer-based instruction should result in minimising another barrier and strengthening the predisposing factor. On the whole, it is likely that`task perception' as a driving force will be strengthened through the completion of the computer based instruction on nutrition.
Thus, if the computer-based instruction does what it is expected to do, one could call it a multilevel approach from the point of view of the GP-trainee-model. By using LISREL model analysis we were able to identify determinants of nutrition guidance practices of GP-trainees. The same determinants as those found among GPs were retrieved in our study. The mechanism of action of these factors differed only slightly from the mechanism found in the GP-model. These ®ndings, in fact, make the model as developed for GPs more solid. Many educational clues with relation to the development of the computer-based instruction on nutrition were revealed. The challenge of future research will be to prove that nutrition guidance practices of GP-trainees (especially the extent of nutrition education and information) will be positively changed by completing the computer-based instruction on nutrition.
